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A group of 205 patients hospitalized with m y ocardial
infarction 2 to 162 months (mean 66) after bypass surgery
and 205 control patients with myocardial infarction were
compared and followed up for 34 ± 25 months after
hospital discharge. At baseline the poslbypass group con-
tained more men (p < 0 .03) and more patients with
previous myocardial infarction (p a 0 .06), but the groups
were otherwise comparable
. indexes of infarct size were
lower in postbypass patients : sum of ST elevation. QRS
score, peak serum creatine kinase I CKI (1,115 ± 994 versus
1,780 ± 1,647 lU/liter) and peak MB CK (all p c+ 11 .0111).
Postmyocardial infarction ejection fraction was 45 ± 15 1
,
in the pnulbypass group and 43 A 154 in the control group
(p = NS); in-hospital mortality rate was 4 and 5°r,
respectively (p = NS). When patent grafts were taken into
account, the two groups were comparable in extent of
coronary artery disease .
The number of coronary bypass operations performed in
North America has increased steadily from the early 1970s
until recently (1 2) . The result :
: of bypass surgery are excel-
lent ; however, after 5 years progressive alherosclcrosts of
saphenous vein grafts (3-6) and native coronary arteries (7 .81
gradually becomes an important clinical problem . An in-
creasing proportion of patients hospitalized with acme myo-
cardial infarction or unstable angina have previously under-
gone bypass surgery .
We have shown that the myocardial infarct is smaller and
less often associated with complications in patients with
previous bypass surgery, compared with control patients
with infarction (9). The explanation for this finding is that the
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At 5 years after discharge, cumulative mortality was
similar in the poslbypass and control groups 130 versus
25<t, respeelivety, p = 55). However, postbypacs patients
had more reinfaretions (40 versus 23'c, p = 0 .007), m
admissions for unstable angina (23 versus IV,, p = 0 .14)
and more recacularizatinn procedures (34 versus 20`f .
p = (1.041 than did control patients . The total for these
ecenls at 5 rears was 7000 in the pmthypa s group and 49%
in the central group (p = 0.001) .
Thus, although patients with previous bypass surgery
who develop acute myocardial infarction have a smaller
infarct. their cuhsegnem survival is no better than that of
other patients with acute myocardial infarction . They expe-
rience more reinfaretions and unstable
angina.
Previous
bypass surgery is an important clinical marker for recur-
rent cardiac events after myocardial infarction
.
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infarct-related occlusion is more likely to be distal or in a
marginal or diagonal branch . and less likely to occur prosi-
nutty in a main artery, in p atients with previous hvnns
sorgery (hi) .
The long-term prognosis of patients who develop myo-
cardial infarction late after bypass surgery has not been
defined. The foregoing considerations- suggest that it may
(lifer in important ways from the prognosis of other infarct
survivors. The purpose of this study was to compare the
lung-term prognosis of a large consecutive cohort of patients
who had a myocardial infarction >60 days after bypass
surgery with that of a matched control group
.
Methods
Patient selection . Acute myocardial infarction was ding -
nosed when at least two of the following three crileria were
stet : Il a recent episode of characteristic chest pain that
lasted -30 min
; 2) a transient increse above the upper limit
of normal of total serum creatine kinase (CK) and its
myocaroial isoenzyme subtraction (M9 CK), related tempo-
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rally to the episode of chest pain ; and 3) Minnesota code
criteria (11,121 for definite or probable myocardial infarction
accompanied by evolving ST or T wave changes .
Between June 1978 and January 1986, 4,051 patients were
admitted to our coronary care units with the diagnosis of
acute myocardial infarction . Two hundred fourteen (5 .3%) of
these patients were <70 years old and had previously
undergone coronary artery bypass grafting a2 months ear-
lier. Excluded from this group were eight patients who had
aneurysmectomy and one patient who had aortic valve
replacement in conjunction with bypass surgery
. Thus, the
study group conned 205 patients . For each study patient,
the preceding patient <70 years old admitted to the coronary
care unit with acute myocardial infarction and no previous
coronary artery surgery was selected as a control- The
diagnostic criteria and coronary care unit protocol were
identical in the control and postbypass groups . None of
these patients received thrombotytic therapy .
Surgical management . The study patients had undergone
surgery between 1970 and 1985 . a mean of 66 months (range
2 to 162) before their admission for myocardial infarction .
All but 14 patients were originally operated on at our
institution. During this 15 year period we performed 7,228
bypass operations . The surgical technique, anesthetic man-
agement . indications :or surgery and patient selection crite-
ria evolved during this time interval, as in other large
centers . In general, at the time of surgery all possible vessels
with >50% stenosis and good distal flow were bypassed .
Among the 192 postbypass patients whose preoperative
angiogram was available for review, 61 (32%) had triple
vessel, 80 (42%) double vessel and 49 (26%) single vessel
disease; 2 (i%) had stenoses <70%. The mean number of
grafts (distal anastomoses) per patient was 2.45 - 0.87.
Before 1977, anoxic cardiac arrest with intermittent aortic
cross clamping under moderate systemic hypothermia was
used ; thereafter, standard practice included cold cardiople-
gie solution with topical and systemic hypothermia . Only
seven of the study patients had an internal mammary artery
graft, including six with one or more concomitant saphenous
vein grafts.
Coronary care. All patients had a 12 lead electrocardio-
gram (ECG) recorded on three occasions in the first 24 h,
once daily on days 2 and 3 and at least once more between
days 7 and 10
. In all cases, serum levels of CK and MB CK
were measured at regular intervals within the first 72 h of
admission. The method of measuring MB CK isoenzyme
changed at our institution during the study period
. Most
patients had electrophoretic determination (normal <5%)
and a minority had MB fractionation by immunoinhibition
(normal <30 tUlliter) . Standard clinical management and
treatment of complications were carried out irrespective of
whether the patient had had previous bypass surgery
.
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Cardiac catheterization
. Selective coronary and graft ar-
teriograms were obtained in most patients before hospital
discharge with the use of standard techniques (13,14) . Each
angiogram was interpreted by an independent, experienced
radiologist . Angiographic data after myocardial infarction
were available in 130 (63%) posibypass and 119 (58%)
control patients. Autopsy data on native coronary arteries
and grafts were included in five posibypass patients and two
control patients who died during hospitalization for the index
infarction. The extent of coronary artery disease was graded
according to the Coronary Artery Surgery Study criteria
(15) . Grafts were classified as permeable (<50% stenosis),
stenolic (50 to 99% stenosis) and occluded (100%) .
Quantification of infarct size . Infarct size was estimated
by 1) peak CK and its MB isoenzyme
; 2) ECG ST segment
elevation (both the maximal number of leads showing ST
elevation at 60 ms after the J point and the sum of ST
elevation in the 12 leads) ; and 3) the modified QRS score of
Wagner et al . (16) obtained from the 12 lead ECG between
days 7 and 10. Q wave and ST segment abnormalities
persisting from a previous myocardial infarction were not
counted .
Follow-up. After myocardial infarction, nearly all pa-
tients returned to our institute for follow-up, at least initially .
Their status was determined up to the end of December
1986, thus ensuring a minimal follow-up of 12 months in
survivors. Despite telephone interviews and a search of the
provincial death certificate registry, seven patients in each
group were lost to follow-up. The mean duration of fol-
low-up in both groups was 34 ± 25 months (range I to 1331 .
End points were death (sudden, nonsudden cardiac,
noncardiac), reinfarction, unstable angina requiring hospital-
ization and coronary revascularization
. Sudden death was
defined as death within I h of onset of symptoms or
unexpected death during sleep (17). Patients who died from
noncardiac causes were counted as lost to follow-up from
that point . Reinfaretion was diagnosed with the use of the
criteria for acute myocardial infarction listed previously .
The coronary revascularization category comprised 89 pa-
tients who underwent bypass surgery and 9 who had coro-
nary angioplasty.
Statistical analysis. Continuous data are expressed as
mean - SD and intergroup differences compared with the
two-tailed Student's r test and the Bonferroni test . Inter-
group differences for discontinuous variables were com-
pared with the chi-square lest, with Yates' correction where
appropriate. Intergroup differences in survival and other
clinical events were compared with the use of a life table
approach and Kaplan-Meier curves which take into consid-
eration different lengths of follow-up after discharge from
hospital (18) . The log-rank test was employed to calculate
the overall sign''ficance of the differences between two
Kaplan-Meier cI ves (19) .
Results
Clinical features (Table
1). The mean interval between
coronary bypass surgery and myocardial infarction in the
205 postbypass patients was 66 months (range 2 to 162).
There were more women in the control group of 205 patients
(43 versus 26, p < 0 .03), probably
because only 16% of the
bypass surgery patients at our institution are w omen . A I-
'Requiring intravenous vasodilator or inotropic suppow
s
six
-not,
could not be designated us Q or nno-Q MI
because of bundle branch block . pacemaker or very early death . .AV = atrioeuniriculae CK = creative kinase ; ECG
= electrocardiogrrpltic; N5 = nor significant : p = probability. 5D = iandand deviation.
though not statistically significant . the postbypass patients
had more previous episodes of infarction . The age . preva-
lence of angina and hypertension, as well as the use of drugs
that might influence infarct size were similar in the two
groups .
Infarct size (Table 1) . All enzymatic and ECG indexes of
infarct size were lower in the postbypass group (all p values
(ACC Vol. 12 . Nn.4
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Table I . Comparison of Baseline Data,
Infarct Size . In -Haspitol Complications and Ejection
Fraction in the Two Study Groups
Paabypa„
Control p w tie
Clinical enamcted, .ie,
No, of patients
= 21(91 In = 201,
Age ( mean m SD) lyrl 54 .8 41) 56.0 09.
2 NS
Molelfemale - 162,43 40.33
Prevs infmc t
94 14(4 74 (377N <0 .110
Historyormcenl angin'e
N9 P13r1
.
811409x1 NS
History of hypcrtcnsion 70131'7
72 (351.1 NS
Preadmi, medicvom
Beta-blocking agents 741 Is, ; I
6) ( 7720 NS
Digitalis
141421
141791 N5
Dinner- 41737711 401207)
NS
Long -term acting nitrates 4312(^1 3911991 NS
Calcium channel blocking agent,
1618931 171871 VS
Infarct size assessment
(mean - Star
Maximal CK (lU'liter) L119 9 994 1 .780 1 .637 <0.1001
Maximal MB CK
In
: -
I78 22 91 9 353 <VA0I
ECG leads with ST elevation 1,56 t
1,84 2 .59 - 2 .42 0(0 ."11X!1
Maximal summed ST elevation 3 .54 5'5 6.98 m 92_8 <O .0001
mom)
Leads with new Q wave, 0.91 a II i1
2_.19
'
2.17 <am]
QRS score 1 .66 * 178 3.61 x 4.00 0(0
.0001
Total Patients with old Q wave, 78 (38%.1 65 )337
)`
NS
Developing new Qwrens 1417'it 32 (167) <0 (Nil
Without new Q wa 641311; 1 33(1711") <0111
Total patients without old Q waves 127 1625:1 134(675) . NS
Developing new Q waves 56127'71 9114101) <0.1001
Without new Q waves 71 1353 431
2
227(1 <0.0001
Total developing new Q waves 70137", 12316271
Anterior ECG leads 2914151 59148%1 NS
(7 total patients with new Q
es1
Inferior ECG leads 38 (54731 52 (4271 VS
Both anterior and inferior ECG 2137(1 615931
NS
leads
Lateral ECG leads I(ICi) 6(59)
NS
Complica Ions in-hospital 38 (197) 51 (25541 NS
Death 8(44) 10(5%) NS
severe congestive heart failure " 10(05) 16(8`/) NS
Ventricular fitrillatioe 14(7%) 12(67) NS
2nd or 3rd degree AV block 6 (371 13 0673) NS
000
in ftselion
Left ventricular ejection fraction 45 * 15 43 -_ 15 NS
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Table 2
. Cause of Death in the Po,lhypass and Control Groups
With Myocardial Infarction
x0 .001) . Non-Q wave infarction was more common in
postbypass than in control patients (66 versus 38%, p <
0 .0001) irrespective of whether or not old Q waves were
present on admission (p < 0.0001) . Subgroup analysis
showed that the indexes of infarct size were smaller in the
postbypass group irrespective of the presence of old Q
waves or the type of myocardial infarction (Q or non-Q
wave) . Thus, the higher prevalence of previous infarction
and non-Q wave infarction in the postbypass group did not
account for the observed difference in infarct size between
the two groups. Similarly, the higher proportion of women in
the control group could not explain the differences in infarct
size (among women, peak CK in the postbypass group was
1,159 ± 1,029lUpiter versus 1,771 ± 1,678 IUlliter in the
control group, p = 0.0(101) .
Despite the smaller infarct size in the postbypass group,
the frequency of in-hospital death, congestive heart failure
requiring intravenous vasodilators or inotropic agents, or
both, ventricular fibrillation and advanced atrioventricular
heart block was not significantly different in the two groups .
After the index myocardial infarction, left ventricular ejec-
tion fraction was 45 ± 15 in the postbypass group and 43 ±
15 in the control group (p = NS) .
Coronary angiographic findings
. Among the postbypass
patients, the distribution of no, one, two and three vessel
coronary artery disease (defined : s diameter stenosis ?70%)
preoperatively was 1, 25, 42 and 32%, respectively, and after
myocardial infarction, 0, 6, 29 and 65%, respectively . When
patent grafts are taken into account, the extent of coronary
involvement in the postbypass and control group is similar :
4. 38, 36 and 22% in the postbypass group compared with 3,
40, 33 and 25% in the control group had no, one, two and
three vessel disease, respectively (p = NS) .
A total of 328 distal graft anastorrmses were evaluated in
the 134 postbypass patients who underwent arteriography
after infarction
; 138 (42%) grafts were occluded, 39 (12%)
were stenotic and 151 (46%) were patent. All grafts were
patent in 32 patients (24%) and all grafts were either oc-
cluded or stenosed in 40 (30%) .
Thus, the study and control patients were similar in their
baseline characteristics, in-hospital complication rate, left
ventricular function and extent of coronary artery disease .
JACC Vol . 12. No. 4
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Figure 1 . Cumulative percent survival after myocardial infarction for
the postbypass surgery and control groups. No significant difference
in survival is found (log-rook test), although beyond 2 years there is
a trend toward better survival in the control group
. The number of
patients per group completing each interval is listed on this and
subsequent figures.
The only consistent, significant difference between the two
groups was the smaller infarct size in the postbvpass pa-
tients .
Outcome . Overall, 56 (27%) postbypass and 44 (22%)
control patients died during a mean follow-up period of 34
25 months (p
-
NS) (Table 2). In both groups 82% of deaths
were of cardiac origin ; however, the mechanism of death
was much more likely to be sudden in postbypass than in
control patients (26 versus 8, p = 0 .004) . The Kaplan-Meier
probability of survival at I and 5 years after infarction was 90
ai:d 70% in the postbypass group and 89 and 75% in the
control
group, respectively (Fig . I, Table 3). There was no
significant difference in survival by the log-rank test (p -
0.32) .
During follow-up, postbypass patients experienced more
subsegsenl myocardial infarctions (reinfarctions) than did
control patients (p = 0.007), (Fig . 2, Table 3) . At I year this
difference was only 10 versus 7%, but at 5 years 40% of
postbypass patients compared with 23% of control patients
Table 3 . Comparison of Outcomes at
I
and 5 Years
Postmyocardial Infarction in the Two Study Groups
Postbypass
to = 2051 Control In = 205)
p
a
probability as determined by the log-rank test .
Postbypass
(n = 205)
Controls
In
= 205)
p Value
Total death,
56 44 NS
Cardiac 4h 36 NS
Sudden 26 0.(X14
Non sudden 20 28 NS
Non cardiac
8 6 NS
Unknown
2 2 NS
Cumulative Event I Year 5 Years I Year 5 Years p Value
Cardiac Mortality
(vol
9 .8
30 .2
11 .4
25.2 0.32
ReinfarctientO) 9 .9 39 .7 7 .1 22.8 0.007
Unstable angina (%) 8 .8 22 .7 5 .5 17 .6 0.04
Rcvaseulariration
I%)
18 .4 33 .9 12,0 20 .1 0.04
All events 1%) 36 .0 69 .6
29.1
48 .9 0.001
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Figure 2. Percent survival without reinfarcIlea for the posthypass
and control groups. The postbypass patients had more reinfarctions
during the follow-up period
.
had had another myocardial infarction. Unstable angina also
occurred more often in postbypass patients (p = 0 .04) ; at I
year the QuTerence was 8.8 versus 5.5%, at 5 years, 23 versus
18%. Coronary fevascularization, usually bypass surgery,
was performed within 5 years in 40% of the postbypass
patients compared with 20% of control patients (p = 0 .04)
.
Within the [at year, 18% of postbypass and 12% of control
patients underwent revascularization .
Overall, total cardiac events here signiflcant(v inure
common in the postbypass group (p < 0.001) (Fig . 3). At I
and 5 years, one of these cardiac events had occurred in 36
and 70%, respectively, of postbypass patients compared
with 29 and 49% of control patients .
Non-Q versus Q wave infarction. Among the patients with
Q wave infarction, the postbypass group had lower maximal
CK and MB CK values than did the control group (CK 1 .740
± 1,263 versus 2,20 ; ± 1,889, p = 0.07) . Similarly, QRS
F(gnre 3 . Percent survival free of all cardiac events (reinfarction,
unstable angina and revascularizationlfor the postbypass and con-
trol groups. The postbypass patients had many more events than did
control patients throughout the follow-up period.
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Figure 4. A,
Percent survival without reinfarction among patients
with Q-wave infarction . The posthypass patients had more of these
events (death, reinfarction( than did control patients . 8, Percent
survival without reinfarction among patients with non-Q wave
infarction . There is a trend toward more reinfarction and death in
the postbypass group .
n meets
score (p = 0
.03). number of leads with ST elevation (p =
0 .07) and maximal ST elevation (p = 0 .04) were all lower in
the postbypass group . The postbypass patients with a nun-Q
wave infarction also had lower maximal CK and MB CK
compared with those in the control group (p = 0 .003) .
Survival of patients with Q e ec-c infarction did not differ
brnvrea poslbypoae and control patients (p = 0 .72) . This
finding was also true for patients with non-Q wave infarction
(p = 0.49) . Among patients with Q wave infarction, reinfarc-
tion during follow-up was much more common in postbypass
patients than in control patients (p = 0.006) (Fig . 4) . For
patients with non-Q wave infarction. reinfarction also tended
to be more comt .,on in postbypass patients . but the differ-
ence did not attain statistical significance (p = 0 .18) . Total
cardiac events in patients with Q wave infarction occurred
more often in the postbypass group, (66% compared with
44% by 5 years [p = 0
.048)) . In patients with non-Q
infarction, 72% of postbypass patients and 56% of control
patients had experienced a cardiac event by 5 years (p =
0.11) . This subgroup analysis demonstrates that the differ-
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cores in outcome observed between the two groups cannot
be explained by the higher proportion of non-Q wave infarc-
tion in the posthypass group .
Discussion
This study snows that, despite a smaller infarct size,
postbypass surgery patients who subsequently sustain an
acute myocardial infarction have a I and S year survival rate
that is no better than that ova control group with myocardial
infarction
. Postbypass patients were at greater risk of rein-
farction and unstable angina . They also underwent revascu-
larization more often than did control patients . Previous
bypass surgery is therefore an important clinical marker for
recurrent cardiac events after myocardial infarction,
Mortality . Infarct size is an important prognostic factor
in survivors of myocardial infarction (20 .21). Because in-
dexes of infarct size were smaller in postbypass patients,
their subsequent mortality might be expected to be lower
than that of control patients . However, more postbypass
patients had had previous infarction, and ejection fraction
before hospital discharge was similar in the two groups
.
Previous infarction is in itself an adverse prognostic factor
(22,23): its influence on ventricular function in the postby-
pass group probably negated the advantage of smaller infarct
size, as shown by the comparability of postinfarction ejec-
tion fraction in the two groups. Also, the higher incidence
rates of reinfarction and unstable angina in postbypass
patients would adversely affect their survival
.
Reinfaretion. Many of the factors that predict reinfarc-
tion are different from those that predict mortality after
infarction (24,25)
. Reinfarction is more frequent after non-Q
wave infarction (24,26) . and it occurred in a higher propor-
tion of the postbypass than of the control group . However,
this difference does not explain the higher reinfarction rate in
the postbypass group because reinfarction was more fre-
quent in this group irrespective of the type of index infarc-
tion . Other factors, such as female gender, that have been
correlated with reinfarction (24) were not more common in
the postbypass group .
The risk ofmyacardial infarction is related to the number
f potential infarrl-producing coronary lesions and their
severity . We have previously shown both in infarct survivors
(25,27) and in other patients with coronary artery disease
(28,29) that extent score, calculated as the number of coro-
nary segments with stenoses 175% (25,27,28), and stenoses
severity (28,29) both increase the risk of infarction . The
postbypass patients in this study not only had diffuse ath-
erosclerosis in their native coronary arteries but also had an
additional set of vessels at risk : their bypass grafts . Between
5 and 12 years after bypass surgery, coronary alherosclero-
sis is established in many vein grafts (3-6) . Atherosclerosis
in venous bypass grafts progresses more rapidly than does
arterial atherosclerosis (6-8) . In the postbypass patients in
5000 V .I . 12 N,,. 4
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this study who underwent arteriography after myocardial
infarction, 42% of grafts were occluded and an additional
12% were stenotic. Thus, the two factors that likely account
for the high incidence of reinfarction in postbypass patients
are the higher number of lesions at risk for occlusion per
patient and the different rates of progression of atheroscle-
rosis in old vein grafts and native coronary arteries .
Unstable angina . The pathophysiologic causes of myo-
cardial infarction and unstable angina are similar (30-32)
.
The diffuseness of coronary disease, as assessed by extent
score, correlates with the risk of deve&oping unstable angina
(30) . That the postbypass patients in our study were more
likely than control patients to have unstable angina during
follow-up is thus not surprising, for the reasons already
discussed.
Limitations of the study . Postbypass patients with mild
symptoms may have been more likely than control patients
to seek medical attention, thus biasing the comparisons of
infarct size between the two groups
. On the other hand, the
perception of myocardial ischemia may be attenuated after
bypass surgery . During hospitalization, the routine diagnos-
tic procedures and treatment applied to the two groups were
identical . However, only 63% of the postbypass patients and
58% of control patients had coronary arteriography soon
after myocardial infarction . Bias in patient selection for
arteriography likely influenced these results and they are
thus less reliable than the other study data .
The baseline characteristics of the two groups differed in
some respects
.
The postbypass group contained more men
and slightly more patients with previous infarction . Among
patients undergoing arterography after infarction, triple
vessel disease was twice as prevalent (65 versus 33%) in the
posthypass group ; however, when patent grafts to arteries
with proximal stenoses were taken into account, the "func-
tional" severity of coronary disease was similar in the two
groups . Coronary disease had been present longer in the
postbypass patients and all had had severe enough symp-
toms or lesions to warrant surgery an average of 5
.5 years
before their infarction. These differences may have contrib-
uted to the differences in outcome between the two groups .
During the period when the 205 study patients underwent
bypass surgery . a total of 7,228 patients had this operation at
our institution . The study patients are unlikely to be repre-
sentative of all postbypass patients, and conclusions derived
from the former group should not be applied to the latter .
For example, although most patients undergoing bypass
surgery now receive one or more internal mammary artery
grafts, this conduit was used in only seven of the study
patients
.
Clinical implications. Fully two-thirds of the postbypass
patients had infarction of the non-Q wave variety, compared
with 38% in the control group . This finding indicates that the
incidence of myocardial infarction late after bypass surgery
is probably systematically underestimated in prospective
JACC Via 12 . N,, . I
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studies. For example, among the 780 randomized patients in
the Coronary Artery Surgery Study (CASS) . the 5 year
incidence of Q wave infarction was 11% in the medically
treated group and 14% in the surgical group (33) . If the ratio
of Q to non-Q wave infarctions in the two groups were the
same in the CASS as in this study- the total 5 year infarc ion
rate would be 18% in the medical and
4t'7
l-11 the I., i id
group. Non-Q wave infarction is much less likely to -,e
detected than is the Q wave variety.
Haw should patients u'/to develop i vucerdial infarction
lure after bypass surgery he managed
:' Diltiaz- prevented
early reinfarction and severe angina for up to 14 days after
non-Q wave infarction in one study (34) . Whether this
benefit would extend over several years and whether it
would also be present in postbypass patients is not known .
The combination of aspirin and dipyridamole has been
shown to reduce the incidence of coronary events after
myocardial infarction (35) and to prevent vein graft occlu-
sion in the early years after bypass surgery (36). The
potential benefit, low cost and favorable side effect profile
make aspirin acceptable therapy for postbypass patients who
develop myocardial infarction .
Unless specifically carttraindica/ed, cora0nn arteriogra-
phy should probably also be done in this croup of pubs((/r .
Within 5 years, 70% of them will have experienced a
coronary event, including 30% mortality
. Diffuse atheroscle-
rosis is usually present in both vein grafts and native arteries
and vein graft atherosclerosis progresses rapidly . Coronary
ar , gloplasty can be performed with excellent results in some
cases (37) and reoperation is both sate and effective (38) . The
use of internal mammary artery grafts al reoperation should
delay and reduce the incidence of subsequent coronary
events (5) .
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